MAGNETIC PARTS HOLDER 



BACKGROUND OF THE INVENTION 
5 [0001] The present invention generally relates to holding devices and 
more specifically to devices for holding parts during the movement of the parts to 
an installing device. 

[0002] Holding devices are commonly used in manufacturing operations to 
hold parts as they are being moved from a parts feeder to a parts installing 

10 device. For example, during the manufacture of internal combustion engines, 
valve guide inserts are moved from a valve guide feeder to a press unit that 
inserts or presses the valve guide inserts into valve guide bores of a cylinder 
head. An automated delivery system is typically provided for moving the valve 
guide inserts from the valve guide feeder to the press unit. An example of such 

15 an automated delivery system is disclosed in U.S. Patent No. 4,832,176 to 
Okuma et al., which is assigned to the assignee of the present invention and is 
hereby incorporated by reference. In the Okuma et al. patent, the delivery system 
includes a parts supplying device that moves valve guide inserts from a parts 
distributing device to a parts installing device (press). The parts supply device 

20 includes a holder for holding the valve guide inserts as they are being moved 
from the parts distributing device to the press. 

[0003] The holder of the Okuma et al. patent includes a plurality of holes 
for receiving the valve guide inserts. A plurality of other holes or bores are 
disposed perpendicular to the receiving holes and are in communication with 

25 radially outer portions of the receiving holes. Spring-biased lock pins are 

disposed in the bores and are movable between holding and release positions. 
When valve guide inserts from the parts distributing device are deposited in the 
receiving holes of the holder, the lock pins are located in their release positions 
and do not obstruct the movement of the valve guide inserts into the receiving 

30 holes. When the holder moves away from the parts distributing device, a cam 
member moves the lock pins to their holding positions, which causes the lock 
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pins to engage the valve guide inserts, thereby preventing the valve guide inserts 
from moving or falling out of the receiving holes. When the holder arrives at the 
parts installing device, the cam member moves the lock pins back to their release 
positions, which causes the lock pins to disengage from the valve guide inserts, 
5 thereby permitting the valve guide inserts to be transferred to the press. 
[0004] It has been observed that after a period of use, parts holders 
having a construction similar to the holder of the Okuma et al. patent will, on 
occasion, malfunction and drop the parts they are holding. Such malfunctioning 
can be attributed to the accumulation of debris (such as metal particles from the 
10 parts) in the receiving holes and bores of the holders. This accumulation of 
debris interferes with the operation of the locking pins and prevents them from 
properly holding the parts in the receiving holes. 

[0005] Based on the foregoing, there is a need in the art for a holding 
device for holding parts, such as valve guide inserts, during the movement of the 
is parts to an installing device, such as a press unit, wherein the holding device is 
not susceptible to malfunctioning due to the accumulation of debris. The present 
invention is directed to such a holding device and to a supply system utilizing 
such a holding device, as well as to a method of moving parts. 

20 SUMMARY OF THE INVENTION 

[0006] In accordance with the present invention, a holding device is 
provided for holding a plurality of ferromagnetic parts. The holding device 
includes a holder defining a plurality of cavities within which the parts may be 
disposed. The cavities are spaced apart and arranged in a row. A bar is movably 

25 mounted to the holder and is disposed parallel to the row of the cavities. The bar 
includes a plurality of spaced-apart magnetic bodies arranged in a row and is 
movable in the direction of the row of the cavities between first and second 
positions. When the parts are disposed in the cavities and the bar is in the first 
position, the magnetic bodies are aligned with the cavities and the magnetic 

30 attraction forces generated by the magnetic bodies hold the parts in the cavities. 
When the parts are disposed in the cavities and the bar is in the second position, 



Page 2 of 32 



the magnetic bodies are not aligned with the cavities and the magnetic attraction 
forces generated by the magnetic bodies do not hold the parts in the cavities. 
[0007] The holding device of the present invention may be part of a supply 
system for supplying the ferromagnetic parts to an installing device. The holding 

5 device is connected to a mounting structure that is movable between a return 
position and a load position. At least one actuation structure is positioned such 
that an end portion of the bar of the holding device contacts the actuation 
structure during the movement of the mounting structure between the return 
position and the load position. The contact between the actuation structure and 

10 the end portion of the bar moves the bar to the second position. 

[0008] Also provided in accordance with the present invention is a method 
of moving ferromagnetic parts to an installing device. In accordance with the 
method, a holder defining a plurality of cavities is provided. A plurality of 
magnetic bodies is also provided. The parts are placed in the cavities of the 

15 holder, respectively. The magnetic bodies are moved so as to be in alignment 
with the parts, respectively, thereby causing the parts to be held in the cavities. 
The holder is moved to the installing device and the magnetic bodies are moved 
so as to not be in alignment with the parts, thereby permitting the parts to be 
removed from the cavities. The parts are then moved from the cavities to the 

20 installing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] The features, aspects, and advantages of the present invention will 
become better understood with regard to the following description, appended 
25 claims, and accompanying drawings where: 

[0010] Fig. 1 shows a side elevational view of a cylinder head pressing 
system; 

[001 1] Fig. 2 shows a perspective view of a supply system for the cylinder 
head pressing system; 
30 [0012] Fig. 3 shows a perspective view of a valve guide holder of the supply 
system; 
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[0013] Fig. 4 shows an exploded view of the valve guide holder; 

[0014] Fig. 5 shows an exploded view of a magnetic bar of the valve guide 

holder; 

5 [0015] Fig. 6 shows a side view of a portion of the supply system with the 
valve guide holder and a portion of a press; 

[0016] Fig. 7 shows a top view of the valve guide holder with a magnetic bar 
in an extended position; and 

[0017] Fig. 8 shows a top view of the valve guide holder with the magnetic bar 
10 in a retracted position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0018] It should be noted that in the detailed description that follows, identical 
components have the same reference numerals, regardless of whether they are 
15 shown in different embodiments of the present invention. It should also be noted 
that in order to clearly and concisely disclose the present invention, the drawings 
may not necessarily be to scale and certain features of the invention may be 
shown in somewhat schematic form. 

[0019] In the description that follows, the terms "top", "bottom", "vertical", 
20 "lateral", "rearward", "forward", "horizontal", "upwardly", "downwardly", "below", 
"above", etc. typically relate to the positions of devices, structures, components, 
etc. as they are shown in the relevant drawing(s). These positions, however, may 
not necessarily be the positions of the devices, structures, components, etc. 
during actual use of the invention. Accordingly, the foregoing terms should be 
25 viewed more as relative terms, rather than absolute terms. 

[0020] The present invention is directed to a holding device for holding parts 
during the movement of the parts from a distribution system to an installing 
device. The holding device is suited for use in an engine assembly operation, 
wherein the holding device holds valve guide inserts during the movement of the 
30 valve guide inserts from a distribution system to a press unit that presses the 
valve guide inserts into valve guide bores of a cylinder head for an internal 
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combustion engine. The holding device of the present invention is more 
specifically suited for.use in an engine assembly operation, such as the cylinder 
head pressing system 10 shown in Fig. 1. The cylinder head pressing system 10 
comprises a portion of an engine manufacturing operation located in a 
5 manufacturing facility. The cylinder head pressing system 10 generally includes a 
guide press unit 12, a seat press unit 14, a turning jig 16, a guide delivery system 
18, and a seat delivery system 20. 

[0021] The guide press unit 12 includes a main body or turret 22 that is 
rotatable about a central vertical axis. First, second, third and fourth presses 

10 extend outwardly from the turret 22 and are arranged so as to be disposed at 90° 
angles to each other. The first press (designated by reference numeral 24) is 
operable to insert a set of exhaust valve guide inserts into exhaust valve guide 
bores of a first type of cylinder head, and the second press (not shown) is 
operable to insert a set of intake valve guide inserts into intake valve guide bores 

15 of the first type of cylinder head. The third press (not shown) is operable to 
insert a set of exhaust valve guide inserts into exhaust valve guide bores of a 
second type of cylinder head, and the fourth press (not shown) is operable to 
insert a set of intake valve guide inserts into intake valve guide bores of the 
second type of cylinder head. The first press 24 and the other presses each 

20 include a plurality of vertically spaced-apart collets 26. The number of collets 26 
is determined by the type of cylinder head the press is adapted for use on. For 
example, in the embodiment shown, the first type of cylinder head is for a V6 
engine, wherein there are two cylinder heads, with three cylinders per cylinder 
head and four valves per cylinder, and the second type of cylinder head is for a 

25 four cylinder engine, wherein there is one cylinder head having four cylinders, 
with four valves per cylinder. Therefore, the first press 24 and the second press 
each have six collets 26, since six exhaust valve guide inserts and six intake 
valve guide inserts need to be inserted into each cylinder head for the V6 engine, 
whereas the third and fourth presses each have eight collets 26, since eight 

30 exhaust valve guide inserts and eight intake valve guide inserts need to be 
inserted into the lone cylinder head for the four cylinder engine. 
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[0022] In the embodiment of the invention shown and described herein, the 
cylinder head pressing system 10 operates to insert exhaust valve guide inserts 
and intake valve guide inserts into the first type of cylinder head, i.e., a cylinder 
head for a V6 engine. In such an operation, the third and fourth presses are not 

5 used. The operation of the cylinder head pressing system 10, however, can be 
quickly changed to insert exhaust valve guide inserts and intake valve guide 
inserts into the second type of cylinder head, i.e., a cylinder head for a four 
cylinder engine. The presence of the third and fourth presses, helps facilitate 
such a change in operation of the cylinder head pressing system 10. 

10 [0023] The seat press unit 14 also includes a main body or turret 28 that is 
rotatable about a central vertical axis. Four presses 30 extend outwardly from the 
turret and are arranged so as to be disposed at 90° angles to each other. Each of 
the presses is operable to insert a set of exhaust or intake valve seats into intake 
or exhaust ports of a cylinder head. The seat press unit 14 is supplied with valve 

15 seats by the seat delivery system 20. 

[0024] The turning jig 16 is disposed between the guide press unit 12 and the 
seat press unit 14 and is operable to hold a cylinder head when the valve guide 
inserts and valve seats are being installed by the guide press unit 12 and the 
seat press unit 14, respectively. 

20 [0025] The guide delivery system 18 includes a distribution system 32 and a 
supply system 34. The distribution system 32 and the supply system 34 have a 
structure and function similar to the distribution and supply system shown in the 
Okuma et al. patent. 

[0026] The distribution system 32 includes a first insert feeder 36 and a 
25 second insert feeder (not shown). The first insert feeder 36 is operable to feed 
exhaust valve guide inserts, while the second insert feeder is operable to feed 
intake valve guide inserts. The first insert feeder 36 and the second insert feeder 
are generally funnel-shaped and are connected by first tubes 40 and second 
tubes (not shown), respectively, to a first array mechanism 42 and a second 
30 array mechanism (not shown), respectively. The first array mechanism 42 is 
operable to produce arrays of exhaust valve guide inserts and the second array 
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mechanism is operable to produce arrays of intake valve guide inserts. The first 
array mechanism 42 and the second array mechanism each include a frame (not 
shown) having a series of spaced apart grooves extending therethrough. 
Distribution plates (not shown) are disposed over the frames, respectively, and 
5 each include a plurality of staggered, spaced-apart openings that are in 

communication with the grooves. Distributors (not shown) are movable across 
the distribution plates, respectively, to move valve guide inserts through the 
openings and into the grooves. The grooves in the frame of the first array 
mechanism 42 are connected by first array tubes 44 to inlets of a series of 

10 passages extending through a fixed first support plate 45, which is disposed 
parallel to, and just above, an upper positioning plate 46 of the supply system 34. 
Similarly, the grooves in the frame of the second array mechanism are connected 
by second array tubes to a series of passages extending through a fixed second 
support plate (not shown), which is disposed parallel to, and just above, the 

15 upper positioning plate 46. Outlets of the passages in the first support plate 45 
and the second support plate are aligned with bores in the upper positioning 
plate 46, as will be described more fully below. 

[0027] The supply system 34 is disposed below the distribution system 32. 
With reference now to Fig. 2, the supply system 34 includes a base 48 disposed 

20 on a floor of the manufacturing facility. A pair of parallel base rails 50 is mounted 
on an upper surface of the base 48 and extends in a direction normal to the 
guide press unit 12. A base frame 52 is mounted to the base rails 50 for 
movement along the length of the base rails 50. A support structure 54 extends 
vertically upward from the base frame 52 and includes an upper portion to which 

25 the upper positioning plate 46 is secured. In this manner, the upper positioning 
plate 46 is linearly movable with the base frame 52.The upper positioning plate 
46 is rectangular and has a planar top surface. A series of spaced-apart first 
bores 60, a series of spaced-apart second bores 62, a series of spaced-apart 
third bores 63 and a series of spaced-apart fourth bores 64 are formed in the 

30 upper positioning plate 46 and extend therethrough. The series of the first bores 
60, the series of the second bores 62, the series of the third bores, 63 and the 
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seri es o, fou* bores 64 are respeOively arranged in Unas. which are p.al a 
each other. The series of fhe third bores 63 are disposed prolate to he senes 
o, the firs, bores 60, whiie the senes of the fourth bores 64 are disposed 
Parnate to the senes of the seoond bores 62. The number offirs, bo es 60 ,s 
, equal to the number of exhaus, valve guide inserts that the firs, press 24 ,s 

,. operable to insert, namely eight, and the number of fourth bores ,s * a oj e 

Tlower positioning plate 66 Is mounted to the support structure 54. 
below the upper positioning plate 46. The lower positioning plate 66 . 
15 rectangular and is inclined w«h respect to the horizontal d,rec,,on. The ower 
positioning plate 66 has a senes o, spaced-apart firs, holes 68, a senes o 
spaced-apart seoond holes (no, shown), a senes o, spaced-apart M holes 70, 

Th e series of me firs, holes 68, ,he series of fire second holes, he senes of the 
» ,hird holes 70 and ,he series o, the fourth holes are respecfively arranged ,n 
nes, which are parallel ,o each Cher. The senes o, .he ,hird holes 70 are 
dis posed proximate .o ,he senes o, ,he firs, hoies 68, whi,e the senes o *e 
fourth holes are disposed proximatete ,he sertes of ,he second holes. In he 
senes o„he firs, holes 68, the centers o, the firs, holes 68 are separated b 

pLs 24 for ,he exhaus, valve guide inserts for ,he firs, ,ype o, cylmder head, 
„ d in ,he sertes of ,he seoond ho,es, ,he centers o, the second holes are 
separated by spaces equal ,o the spaces between *e centers of *e co e te 26 

30 h ead. in ,he senes o„he third holes 70, ,he centers of the firs, holes 68 re 
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the third press for the exhaust valve guide inserts for the second type of cylinder 
head, and in the series of the fourth holes, the centers of the fourth holes are 
separated by spaces equal to the spaces between the centers of the collets 26 of 
the press for the intake valve guide inserts for the second type of cylinder head. 
5 The first bores 60 of the upper positioning plate 46 are connected to the first 
holes 68 of the lower positioning plate 66 by first tubes 72, and the second bores 
62 of the upper positioning plate 46 are connected to the second holes of the 
lower positioning plate 66 by second tubes 74. The third bores 63 of the upper 
positioning plate 46 are connected to the third holes 70 of the lower positioning 
10 plate 66 by third tubes 75, and the fourth bores 64 of the upper positioning plate 
46 are connected to the fourth holes of the lower positioning plate 66 by fourth 
tubes (not shown). 

[0029] A body 76 is mounted on the base frame 52 for linear movement in the 
direction of the guide press unit 12. The body 76 is moved by a first pneumatic 

15 cylinder 80 along a set of first guide rails 84. An upper mounting plate 90 is 
movably mounted to the body 76 and includes an upper surface that is inclined 
with respect to a horizontal direction. The upper mounting plate 90 is moved in 
the direction of the guide press unit 12 by a second pneumatic cylinder 82 along 
a set of second rails 86. First and second arm structures 92, 94 extend upwardly 

20 from the upper mounting plate 90. Each of the first and second arm structures 
92, 94 includes an arm 98 extending from a rotatable shaft 96 disposed 
perpendicular to the upper surface of the upper mounting plate 90. The arms 98 
of the first and second arm structures 92, 94 include holding plates 100 (shown 
best in Fig. 6) that are disposed at angles relative to the shafts 96, 

25 [0030] The first and second arm structures 92, 94 may be rotated in opposing 
directions by a drive system 102, which may be of the rack and pinion type. In 
such a drive system 102, gears 104 are secured to the bottom portions of the 
shafts 96, respectively, and are enmeshed with each other. A pinion 106 (shown 
in phantom) is secured to one of the shafts 96, below the gear 104, and is 

30 enmeshed with a rack 108 (shown in phantom) that is moved by a pneumatic 
cylinder 110. Linear movement of the rack 108 causes the gears 104, and, thus, 
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the first and second arm structures 92, 94 to rotate between a return position 
(shown in Fig. 2), wherein the arms 98 extend rearwardly, away from the guide 
press unit 12, and a delivery position, wherein the arms 98 extend forwardly, 
toward the guide press unit 12. More specifically, when the rack 108 is moved 

5 rearward, away from the guide press unit 12, the first arm structure 92 rotates 
counterclockwise to the delivery position and the second arm structure 94 rotates 
clockwise to the delivery position, whereas when the rack 108 is moved forward, 
toward the guide press unit 12, the first arm structure 92 rotates clockwise to the 
return position and the second arm structure 94 rotates counterclockwise to the 

10 return position. The incline of the upper mounting plate 90 and the angles at 
which the arms 98 are disposed relative to the shafts 96 in the first and second 
arm structures 92, 94 are selected such that the holding plates 100 extend 
vertically when the first and second arm structures 92, 94 are in the delivery 
positions. 

is [0031] The supply system 34 further includes a first return cam structure 1 12, 
a second return cam structure 114 and a load cam structure 1 16. As will be 
described more fully below, the first and second return cam structures 1 12, 1 14 
and the load cam structure 1 16 are provided to help actuate release features of a 
first valve guide holder 130 and a second valve guide holder (not shown) 

20 embodied in accordance with the present invention. 

[0032] The first and second return cam structures 1 12, 1 14 are secured to the 
upper mounting plate 90, behind, and in alignment with, the shafts 96 of the first 
and second arm structures 92, 94, respectively. Each of the first and second 
return cam structures 1 12, 1 14 includes a head 118 with a top surface and a 

25 beveled cam surface. The first and second return cam structures 1 12, 1 14 are 
positioned such that the top surfaces are disposed substantially perpendicular to 
the holding plates 100 when the first and second arm structures 92, 94 are in the 
return position, and such that the cam surfaces face the directions in which the 
first and second arm structures 92, 94 are moving, respectively, when the first 

30 and second arm structures 92, 94 are approaching the return positions from the 
delivery positions. In this manner, the cam surfaces of the first and second return 
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cam structures 92, 94 face outwardly in opposing directions along a line parallel 
to the base rails 50. 

[0033] The load cam structure 116 is secured to the base frame 52, in front of 
the first and second arm structures 92, 94. The load cam structure 116 includes 

5 a head 120 with a top surface 122 and a sloping or beveled cam surface 124. 
The load cam structure 116 is positioned such that the top surface 122 is 
disposed substantially perpendicular to the holding plates 100 when the first and 
second arm structures 92, 94 are in the delivery position (i.e., the top surface 122 
is positioned horizontally), and such that the cam surface 124 faces the first and 

10 second arm structures 92, 94. 

[0034] The first valve guide holder 1 30 and the second valve guide holder are 
provided for holding exhaust valve guide inserts 132 (shown in Figs. 6-8 ) and 
intake valve guide inserts (not shown), respectively, for the first type of cylinder 
head. Thus, the first valve guide holder 130 and the second valve guide holder 

15 are adapted to hold six exhaust valve guide inserts 132 and six intake valve 
guide inserts, respectively. The exhaust valve guide inserts 132 and the intake 
valve guide inserts are cylindrical and are formed from ferrous sintered metal. A 
third valve guide holder (not shown) and a fourth valve guide holder (not shown) 
may also be provided, for future use in the event the operation of the cylinder 

20 head pressing system 10 is later changed to insert exhaust valve guide inserts 
and intake valve guide inserts into the second type of cylinder head. The third 
and fourth valve guide holders may have substantially the same construction and 
operation as the first valve guide holder 130 (except for being able to hold eight 
valve guide inserts instead of six), or less preferably, the third and fourth valve 

25 guide holders may have a conventional construction with lock pins. In this regard, 
it should be noted that the present invention is not limited to holding valve guide 
inserts (or other parts) of any particular number. 

[0035] The first valve guide holder 130 and the second valve guide holder are 
secured to the holding plates 100 of the first and second arm structures 92, 94, 
30 respectively, by brackets 134 (shown best in Fig. 6). If the third and fourth valve 
guide holders are provided, the first valve guide holder is secured to the third 
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valve guide holder, which is secured to the holding plate 100 of the first arm 
structure 92, and the second valve guide holder is secured to the fourth valve 
guide holder, which is secured to the holding plate 100 of the second arm 
structure 94. 

5 [0036] With reference now to Fig. 3 and especially Fig. 4, the construction of 
the first valve guide holder 130 will be described, it being understood that the 
second valve guide holder has substantially the same structure and operation as 
the first valve guide holder 130. The first valve guide holder 130 is generally 
rectangular in shape and generally includes a guide block 136, a guide support 

10 plate 138, a bar guide 140, a bar keep 142, a magnetic bar 144, a plurality of 
guide pockets 146 and a pair of spring pockets 148. 

[0037] The guide block 136 is generally L-shaped and is preferably composed 
of aluminum. The guide block 136 includes a top section 150 joined to a bottom 
section 152 so as to form a ledge or seat 154. The bottom section 152 includes 

15 a body 156 with a plurality of legs 158 extending downwardly therefrom. 

Mounting holes 160 are formed in the legs 158 and extend through front surfaces 
thereof. The top section 150 includes a top surface 162 and a front surface 164. 
A plurality of mounting bores 166 extend horizontally into the top section 150 
through the front surface 164. A plurality of countersunk bores 168 are vertically 

20 disposed in the top section 150 and extend from enlarged openings in the top 
surface 162 to interiorly-disposed horizontal support surfaces. As will be 
discussed further below, the countersunk bores 168 are used to hold the exhaust 
valve guide inserts 132. Accordingly, there are six countersunk bores 168. The 
centers of the countersunk bores 168 are separated by spaces at least 

25 substantially equal to the spaces between the centers of the collets 26 of the 
press 24. Six smaller diameter securement bores (not shown) communicate with 
the countersunk bores 168 through openings in the support surfaces. The 
securement bores extend from the openings in the support surfaces to openings 
in a bottom surface of the bottom section 152. Front portions of the countersunk 

30 bores 168 extend through the front portion so as to form six slots 172. A pair of 
spring bores 174 and a pair of pin bores 176 also extend vertically through the 



Page 12 of 32 



top section 150. The spring bores 174 extend from openings in the top surface 
162 to interiorly-disposed horizontal support surfaces, whereas the pin bores 
176 fully extend through the top and bottom sections 150, 152. The spring bores 
174 are disposed toward opposing ends of the guide block 136, respectively, and 
5 bracket the pin bores 176 and the countersunk bores 168. The pin bores 176 
bracket a middle pair of the countersunk bores 168. 

[0038] Six guide pockets 146 having substantially the same construction are 
provided, one for each of the countersunk bores 168. Each guide pocket 146 is 
formed of a ferromagnetic or paramagnetic material. Preferably, each guide 

10 pocket 146 is composed of a durable, corrosion-resistant ferromagnetic or 
paramagnetic metal, such as 304 stainless steel (which is paramagnetic). Each 
guide pocket 146 includes a substantially annular upper flange 178 joined to a 
cylindrical body 180. The upper flange 178 has a larger diameter than the body 
180 and includes a substantially cylindrical side surface. A portion of the side 

15 surface is flat or planar. A smooth cylindrical cavity 182 is formed in each guide 
pocket 146 and extends vertically from an opening in the upper flange 178 to a 
concave interior support surface. A threaded bore extends from an opening in a 
bottom end of the body 180 to an opening in the interior support surface. In each 
guide pocket 146, the cavity 182 is sized to accommodate an exhaust valve 

20 guide insert 1 32 in a manner such that, absent the presence of any interfering 
forces, the exhaust valve guide insert 132 is freely movable in and out of the 
cavity 182. 

[0039] The spring pockets 148 are cylindrical in shape and define smooth 
interior cavities 183. Each guide pocket 148 is preferably composed of a durable, 

25 corrosion-resistant metal, such as 304 stainless steel. 

[0040] When the first valve guide holder 130 is fully assembled, such as 
shown in Fig. 3, the guide pockets 146 are disposed in the countersunk bores 
168 of the guide block 136, respectively, and the guide pockets 148 are pressed 
into the spring bores 174, respectively. The guide pockets 146 are positioned 

30 such that the flat portions of the side surfaces of the upper flanges 178 are 
aligned with the slots 172 in the guide block 136 and the tops of the upper 
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flanges 178 are substantially flush with the top surface 162 of the guide block 
136. The guide pockets 146 are secured to the guide block 136 by bolts that 
extend through the securement bores of the guide block 136 and are threaded 
into the threaded bores of the guide pockets 146. 

5 [0041] The guide support plate 138 is rectangular and is preferably composed 
of a durable, corrosion-resistant metal, such as 304 stainless steel. Six guide 
holes 184, a pair of spring holes 186 and a pair of pin holes 188 are formed in 
the guide support plate 138 and are arranged such that when the guide support 
plate 138 is mounted to the guide block 136, the guide holes 184, the spring 

to holes 186 and the pin holes 188 of the guide support plate 138 are aligned over 
the countersunk bores 168, the spring bores 174 and the pin bores 176 of the 
guide block 136, respectively. 

[0042] When the first valve guide holder 130 is fully assembled, such as 
shown in Fig. 3, the guide support plate 138 is movably mounted to the guide 

15 block 136 by a pair of guide pin assemblies 190, each of which includes a guide 
pin 192 and a bushing 194. The guide pins 192 are movably disposed in the 
bushings 194, which are removably secured within the pin bores 176 of the guide 
block 136. The guide pins 192 have threaded top portions that extend through 
the pin holes 188 in the guide support plate 138 and are threadably received in a 

20 pair of nuts 1 96 disposed exterior to the guide support plate 1 38, thereby 
securing the guide pins 192 to the guide support plate 138. A pair of helical 
springs 200 are pressed into the cavities 183 of the spring pockets 148 and 
extend between the guide support plate 138 and the guide block 136. In order to 
maintain proper positioning of the springs 200 relative to the guide support plate 

25 138, a pair of bolts are disposed within the inner diameter of the springs 200 and 
have their upper ends secured within the spring holes 186 in the guide support 
plate 138. The guide support plate 138 is movable between an extended postion, 
wherein the guide support plate 138 is disposed distal to the guide block 136, 
and a retracted position, wherein the guide support plate 138 is disposed 

30 proximate to the guide block 136. In the extended position, the guide support 
plate 138 is spaced above the guide block 136, whereas in the retracted position, 
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the guide support plate 138 is disposed against or narrowly spaced above the 
guide block 136. The springs 200 urge the guide support plate 138 toward the 
extended position. When the exhaust valve guide inserts 132 are disposed in the 
guide pockets 146 and the guide support plate 138 is in the extended position, 

5 the exhaust valve guide inserts 132 extend a small amount above the guide 
support plate 138. When the guide support plate 138 is in the retracted position, 
the exhaust valve guide inserts 1 32 extend a larger amount above the guide 
support plate 138. In this manner, when the guide support plate 138 is in the 
extended position, the guide support plate 138 helps to maintain the exhaust 

io valve guide inserts 132 in the first valve guide holder 130, whereas when the 
guide support plate 138 is in the retracted position, the guide support plate 138 
facilitates the removal of the exhaust valve guide inserts 132 from the first valve 
guide holder 130. 

[0043] The bar guide 140 and the bar keep 142 cooperate to hold and secure 
is the magnetic bar 144 to the guide block 136. The bar guide 140 is generally 
channel shaped and is composed of a ferromagnetic or paramagnetic material. 
Preferably, the bar guide 140 is composed of a durable, corrosion-resistant 
ferromagnetic or paramagnetic metal, such as 304 stainless steel. The bar guide 
140 includes a center wall 202 joined between outwardly-extending top and 
20 bottom walls 204, 206. A plurality of mounting holes (not shown) are formed in 
the center wall 202 and are arranged so as to be in alignment with the mounting 
bores 166 in the top section 150 of the guide block 136 when the bar guide 140 
is disposed on, and in alignment with, the seat 154 of the guide block 136. A 
plurality of threaded holes 208 extend horizontally into the bottom wall 206 
25 through an outer end surface thereof. A first end of the bar guide 140 has a 
circular depression 210 formed therein for seating a spring 212 of the magnetic 
bar 144, as will be discussed further below. 

[0044] When the first valve guide holder 130 is fully assembled, such as 
shown in Fig. 3, the bar guide 140 is disposed on the seat 154 of the guide block 
30 136, with the top and bottom walls 204, 206 extending outwardly and the center 
wall 202 disposed against the front surface164 of the top section 150. Threaded 
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fasteners extend through the mounting holes in the center wall 202 and are 
threadabiy received in the mounting bores 166 in the top section 150, thereby 
securing the bar guide 140 to the guide block 136. With the bar guide 140 so 
secured, portions of the bar guide 140 are disposed over and adjacent to or 
5 against portions of the guide pockets 146 that are aligned with the slots 172 in 
the guide block 136. 

[0045] The bar keep 142 is a rectangular, plate-shaped structure, which is 
preferably composed of a durable, corrosion-resistant metal, such as 304 
stainless steel. The bar keep 142 has interior and exterior surfaces. A channel is 

10 formed in the interior surface and extends along the length of the bar keep 142. A 
plurality of holes 214 extend through a lower portion of the bar keep 142 and are 
disposed below the channel. A first end of the bar keep 142 has a circular 
depression 216 formed therein for seating the spring 212 of the magnetic bar 
144, as will be discussed further below. 

15 [0046] Referring now to Fig. 5, there is shown an exploded view of the 

magnetic bar 144. The magnetic bar 144 generally includes a base 220, a cover 
222, a plurality of magnetic bodies 224, an annular end plate 226 and a contact 
device 228, 

[0047] The base 220 is composed of a ferromagnetic or paramagnetic 
20 material. Preferably, the base 220 is composed of a durable, corrosion-resistant 
ferromagnetic or paramagnetic metal, such as 304 stainless steel. The base 220 
includes a core body 230 joined to a bottom plate 232. The core body 230 is 
spaced inwardly from side edges of the bottom plate 232 so as to form a pair of 
longitudinal ledges. A plurality of spaces or cavities 234 are formed in the core 
25 body 230. As will be discussed further below, the cavities 234 receive the 
magnetic bodies 224, wherein there is one magnetic body 224 for each of the 
exhaust valve guide inserts 132. Accordingly, there are six cavities 234. The 
centers of the cavities 234 are separated by spaces at least substantially equal 
to the spaces between the centers of the countersunk bores 168 in the guide 
30 block 136. The six cavities 234 divide the core body 230 into a plurality of 
sections, including first and second end sections 236, 238 and a plurality of 
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10 



hunting sections 240. The first and second end sections 236, 238 have a 
Lded tits, bore (no. shown, and a threaded second here 244 exten *, 
,ong«udina,,y therein. respecttvely, with openings for the Mb*, and he 
second bore 244 being formed in end surfaces of the first and second end 
2 s 236, 236. The *rst and second end sections 236, 238 and .he moun ng 
Sons 240 each have a threaded bore 246 extending vertically there,, w,.h 

end sections 236, 238 and the mounting sections 240. 
„0« The cover 222 is channel-shaped and is composed of a femomagnettc 
^magnetic mated,. Preferably, .he cover 222 is composed ofa 
coLion-tesistan. fermmagnetic or parama g ne.ic mefai, such as 304 ^e- 
steei The cover 222 includes a pair of downwardly-extending walls 250 ,o,ned 
eteen a horizontal center wal, 262. A pturalfty of holes 254 are tom-d tn *. 
celt wall 252 and are arranged .o be in aiignmen. with the bores 246 ,n .he 
, core body 230 when .he cover 22 is aligned over the core body 230. 

0049, The contact device 228 includes a cylindrical head 258. A socket is 
formed in the head and faces laterally outward. A spherical bearing 260 ,s 
I! held in the socket and e,ends „era„y outward .herefrom The spnng 
212 is helical and is disposed around .he assembled base 220 and cover 222. 
, 0 [0050, The magnettc bodies 224 are composed o, a ferrimagne c matena 
1 a e permanent magnets. The magne.ic bodies 224 are cubical , shape and 

formed between the core body 230 and the magnetic bodies 224. 
Im When ,he magnetic bar 144 is assembled, such as is shc»^4, 
25 cover 222 is disposed over the core body 230 such .ha. the walls 250 of .he 
17222 are supporfed on the iedges of the bottom pla.e 232 and *e h*. «4 
:, he cover 222 are aligned over .he bores 246 in .he mounttng sections 240 o, 
the core body 230. The cover 222 extends over .he spaces so as to torn, 
pluraltty of voids. The magnetic bodies 224 are disposed in the voids, 
30 I speleiy. The cover 222 is secured to the core body 230 by threaded 
fasteners (no. shown) extending .hrough .he holes 254 in ft. cover 222 and 
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threadably received in the bores 246 of the core body 230. With the cover 222 
secured to the core body 230 in this manner, the magnetic bodies 224 are 
secured from movement in the voids and are arranged such that the centers of 
the magnetic bodies 224 are separated by spaces at least substantially equal to 

5 the spaces between the centers of the countersunk bores 168 in the guide block 
136. The contact device 228 is secured to the core body 230 by a threaded 
fastener 242 extending from the head 258 and threadably received in the first 
bore in the first end section 236. The end plate 226 is secured to the core body 
230 by a threaded fastener 262 extending through an opening in the end plate 

10 226 and threadably received in the second bore 244 in the second end section 
238. 

[0052] When the first valve guide holder 130 is fully assembled, such as 
shown in Fig. 3, the bar keep 142 is disposed over the bar guide 140, with the 
magnetic bar 144 disposed in between. The bar keep 142 is positioned such that 

15 the channel of the bar keep 142 faces in the direction of an interior surface of the 
center wall 202 of the bar guide 140. In this manner, the channel of the bar keep 
142 and interior surfaces of the center, top and bottom walls 202, 204, 206 of 
the bar guide 140 cooperate to define a guide passage, within which the 
magnetic bar 144 is slidably disposed. In addition, the circular depressions 210, 

20 216 in the first ends of the bar guide 140 and the bar keep 142 are aligned and 
form a spring seat. Threaded fasteners 266 extend through the holes 214 in the 
bar keep 142 and are threadably received in the holes 208 in the bottom wall 206 
of the bar guide 140, thereby securing the bar keep 142 to the bar guide 140 and 
retaining the magnetic bar 144 in the guide passage. 

25 [0053] The end plate 226 of the magnetic bar 144 is disposed exterior to the 
bar guide 140 and the bar keep 142 and is positioned adjacent to the second 
ends of the same. The contact device 228 is disposed exterior to the bar guide 
140 and the bar keep 142 and is positioned such that the spring 212 extends 
between the first ends of the bar keep 142 and the bar guide 140 and the head 

30 258 of the contact device 228. More specifically, an inner end of the spring 212 is 
disposed in the spring seat formed by the bar guide 140 and the bar keep 142 
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and an outer end of the spring 212 is disposed against the head 258 of the 
contact device 228. In this manner, the spring 212 applies an outward force 
against the head 258 of the contact device 228. 
[0054] With the magnetic bar 144 positioned as described above, the 
5 magnetic bar 144 is movable between a first or extended position, wherein the 
head 258 of the contact device 228 is disposed distal to the first ends of the bar 
guide 140 and the bar keep 142, and a second or retracted position, wherein the 
head 258 of the contact device 228 is disposed proximate to the first ends of the 
bar guide 140 and the bar keep 142. The spring 212 biases or urges the 

10 magnetic bar 144 toward the extended position. 

[0055] Referring now to Fig. 7, the first valve guide holder 130 is shown with 
the exhaust valve guide inserts 132 disposed in the guide pockets 146 and the 
magnetic bar 144 in the extended position. The exhaust valve guide inserts 132 
are aligned with the magnetic bodies 224 (shown in phantom). The magnetic 

15 attraction forces generated by the magnetic bodies 224 are transmitted through 
the cover 222, the bar guide 140 and the guide pockets 146 to the exhaust valve 
guide inserts 132 and pull the exhaust valve guide inserts 132 against inner 
surfaces of the guide pockets 146, thereby holding the exhaust valve guide 
inserts 132 in the guide pockets 146. 

20 [0056] Referring now to Fig. 8, the first valve guide holder 130 is shown with 
the exhaust valve guide inserts 132 disposed in the guide pockets 146 and the 
magnetic bar 144 in the retracted position. The exhaust valve guide inserts 132 
are not aligned with the magnetic bodies 224 (shown in phantom). Rather, the 
exhaust valve guide inserts 132 are aligned with sections of the core body 230 

25 and the magnetic bodies 224 are aligned with portions of the top section 150 of 
the guide block 136. Thus, the magnetic attraction forces generated by the 
magnetic bodies 224 are not transmitted to the exhaust valve guide inserts 132 
and do not pull the exhaust valve guide inserts 132 against inner surfaces of the 
guide pockets 146. Accordingly, the exhaust valve guide inserts 132 are not held 

30 in the guide pockets 146 and are, instead, freely movable out of the guide 
pockets 146. 
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[0057] The operation of the first valve guide holder 130 and the second valve 
guide holder in the context of the operation of the cylinder head pressing system 
10 will now be described. 

[0058] The first valve guide holder 130 and the second valve guide holder are 

5 secured to the holding plates 100 of the first and second arm structures 92, 94, 
and the first and second arm structures 92, 94 are in the return positions. The 
base frame 52 is positioned along the base rails 50 such that the outlets of the 
passages in the first support plate 45 are aligned with the first bores 60 of the 
upper positioning plate 46 and the outlets of the passages in the second support 

10 plate are aligned with the second bores 62 in the upper positioning plate 46. The 
contact devices 228 of the first valve guide holder 130 and the second valve 
guide holder are pressed against the top surfaces of the heads 1 18 of the first 
and second return cam structures 112, 114, which causes the magnetic bars 144 
to be in their retracted positions. 

15 [0059] The first insert feeder 36 and the second insert feeder are supplied in 
advance with a number of the exhaust valve guide inserts 1 32 and intake valve 
guide inserts, respectively. When the first insert feeder 36 and the second insert 
feeder are actuated, the exhaust valve guide inserts 132 are successively fed via 
the first tubes 40 into the first array mechanism 42 and the intake valve guide 

20 inserts are successively fed via the second tubes into the second array 

mechanism. Six exhaust valve guide inserts 132 enter the first array mechanism 
42 and then are moved by the distributor therein into the grooves, while six intake 
valve guide inserts enter the second array mechanism and then are moved by 
the distributor therein into the grooves. The six exhaust valve guide inserts 132 

25 and the six intake valve guide inserts move from the grooves through the first 
array tubes 44 and the second array tubes to the passages in the first support 
plate 45 and the second support plate, respectively. The six exhaust valve guide 
inserts 132 drop into the first bores 60 of the upper positioning plate 46 from the 
outlets of the passages in the first support plate 45 and then travel through the 

30 first tubes 72 to the first holes 68 of the lower positioning plate 66. The six intake 
valve guide inserts drop into the second bores 62 of the upper positioning plate 
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46 from the outlets of the passages in the second support plate and then travel 
through the second tubes 74 to the second holes of the lower positioning plate 
66. The six exhaust valve guide inserts 132 drop from the first holes 68 in the 
lower positioning plate 66 into the cavities 182 in the guide pockets 146 in the 
5 first valve guide holder 130, while the six intake valve guide inserts drop from the 
second holes in the lower positioning plate 66 into the cavities 182 in the guide 
pockets 146 in the second valve guide holder. Since the magnetic bars 144 are 
in their retracted positions, the exhaust valve guide inserts 132 and the intake 
valve guide inserts freely enter the cavities 182 in the guide pockets 146. 

10 [0060] After the exhaust valve guide inserts 132 and the intake valve guide 
inserts have been supplied to the first valve guide holder 1 30 and the second 
valve guide holder, respectively, the drive system 102 is actuated to move 
(rotate) the first and second arm structures 92, 94 to the delivery positions. As 
the first arm structure 92 rotates counterclockwise and the second arm structure 

15 94 rotates clockwise, the bearings 260 of the contact devices 228 roll down the 
cam surfaces of the first return cam structure 1 12 and the second return cam 
structure 1 14, respectively, and the magnetic bars 144 move to the extended 
positions under the bias of the springs 212. When the magnetic bars 144 are in 
the extended positions, the magnetic bodies 224 in the first valve guide holder 

20 1 30 and the second valve guide holder are aligned with the exhaust valve guide 
inserts 132 and the intake valve guide inserts, respectively, which causes the 
exhaust valve guide inserts 132 to be securely held in the guide pockets 146 of 
the first valve guide holder 130 and the intake valve guide inserts to be securely 
held in the guide pockets 146 of the second valve guide holder, as described 

25 above. With the exhaust valve guide inserts 132 and the intake valve guide 

inserts securely held in the foregoing manner, the first and second arm structures 
92, 94 continue their rotation to the delivery positions. 
[0061] When the first and second arm structures 92, 94 are at the delivery 
positions, the first valve guide holder 130 and the second valve guide holder are 

30 vertically disposed and the first valve guide holder 130 is aligned with the load 
cam structure 116 and the press 24. The cam surface 124 of the load cam 
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structure 1 16 is disposed at an acute angle to the magnetic bar 144 and the 
contact device 228. The upper mounting plate 90 is then moved linearly forward, 
toward the press 24, which causes the bearing 260 of the contact device 228 to 
roll up the cam surface 124. The movement of the contact device 228 up the cam 

5 surface 124 and onto the top surface 122 moves the magnetic bar 144 to the 
retracted position, which causes the exhaust valve guide inserts 132 to become 
loosely disposed in the guide pockets 146 of the first valve guide holder 130, 
thereby permitting the exhaust valve guide inserts 132 to be facilely removed. 
With the magnetic bar 144 in the retracted position, the upper mounting plate 90 

10 continues to move forward such that free end portions of the collets 26 of the 
press 24 move into openings in the exhaust valve guide inserts 132. As the 
upper mounting plate 90 continues to move forward, inward portions of the 
collets 26 contact the guide support plate 138 and move the guide support plate 
138 to the retracted position. At this point, the first arm structure 92 is in a load 

15 position and the exhaust valve guide inserts 132 are pressed onto the collets 26. 
The upper mounting plate 90 then moves rearward, which causes the first valve 
guide holder 130 to move away from the press 24 and leave the exhaust valve 
guide inserts 132 on the collets 26. In this manner, the exhaust valve guide 
inserts 132 are removed from the guide pockets 146 and deposited on the collets 

20 26 of the press 24. 

[0062] After the first and second arm structures 92, 94 return to the delivery 
positions, the turret 22 rotates 180° to present the second press for receiving the 
intake valve guide inserts. The body 76 then moves normal to the second press 
so that the second valve guide holder is aligned with the load cam structure 116 

25 and the second press. The upper mounting plate 90 is again moved forward to 
move the second arm structure to a load position, wherein the intake valve guide 
inserts are pressed onto the collets 26 of the second press. In moving from the 
delivery position to the load position, the second valve guide holder operates in 
substantially the same manner as the first valve guide holder 130. After the 

30 intake valve guide inserts are pressed on the collets 26 of the press, the upper 
mounting plate 90 and, thus, the second arm structure 94 move rearwardly, 
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thereby removing the intake valve guide inserts from the guide pockets 146 and 
depositing them on the collets 26 of the press. The movement of the first and 
second arm structures 92, 94 back to the delivery positions causes the magnetic 
bars 144 to move to the extended positions. 

5 [0063] After the exhaust valve guide inserts 1 32 and the intake valve guide 
inserts have been transferred to the guide press unit 12, as described above, the 
drive system 102 is actuated to move (rotate) the first and second arm structures 
92, 94 to the return positions, with the first arm structure 92 rotating clockwise 
and the second arm structure 94 rotating counterclockwise. As the first and 

10 second arm structures 92, 94 approach the return positions, the bearings 260 of 
the contact device 228 roll up the cam surfaces of the first and second return 
cam structures 112, 114, respectively, and onto the top surfaces thereof, thereby 
moving the magnetic bars 144 to the retracted positions against the bias of the 
springs 212. With the first and second arm structures 92, 94 in the return 

is positions and the magnetic bars 144 of the first valve guide holder 130 and the 
second valve guide holder in the retracted positions, another six exhaust valve 
guide inserts 132 and another six intake valve guide inserts may be freely 
deposited in the cavities 182 of the guide pockets 146 of the first valve guide 
holder 130 and the second valve guide holder, respectively, and the foregoing 

20 operation may be repeated. 

[0064] In the event the third and fourth valve guide holders are provided and 
secured to the first valve guide holder 130 and the second valve guide holder (as 
described above) and the operation of the cylinder head pressing system 10 is 
modified to insert valve guide inserts into the second type of cylinder head, the 

25 base frame 52 is initially moved along the base rails 50 such that the outlets of 
the passages in the first support plate 45 are aligned with the third bores 63 of 
the upper positioning plate 46 and the outlets of the passages in the second 
support plate are aligned with the fourth bores 64 in the upper positioning plate 
46. In this manner, when the first insert feeder 36 and the second insert feeder 

30 are actuated, eight exhaust valve guide inserts drop into the third bores 63 of the 
upper positioning plate 46 from the outlets of the passages in the first support 
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plate 45 and then travel through the third tubes 75 to the third holes 70 of the 
lower positioning plate 66. In addition, eight intake valve guide inserts drop into 
the fourth bores 64 of the upper positioning plate 46 from the outlets of the 
passages in the second support plate and then travel through the fourth tubes to 

5 the fourth holes of the lower positioning plate 66. If the third and fourth valve 
guide holders have substantially the same construction and operation as the first 
valve guide holder 130 (except for being able to hold eight valve guide inserts), 
the eight exhaust valve guide inserts drop from the third holes 70 in the lower 
positioning plate 66 into the cavities 182 in the guide pockets 146 in the third 

10 valve guide holder, while the eight intake valve guide inserts drop from the fourth 
holes in the lower positioning plate 66 into the cavities 182 in the guide pockets 
146 in the fourth valve guide holder. Since the magnetic bars 144 of the third and 
fourth valve guide holders are in their retracted positions, the exhaust valve guide 
inserts and the intake valve guide inserts freely enter the cavities 182 in the 

is guide pockets 146. The supply system 34 is then operated in the same manner 
as described above with regard to the first valve guide holder 130 and the 
second valve guide holder, except the exhaust valve guide inserts are transferred 
to the third press and the intake valve guide inserts are transferred to the fourth 
press. 

20 [0065] As can be appreciated from the foregoing description, the valve guide 
holder of the present invention (e.g. the first valve guide holder 130) provides 
benefits over conventional valve guide holders with locking pins. Since the valve 
guide holder of the present invention utilizes magnetic attraction forces to hold 
valve guide inserts, there are no mechanical holding devices (such as spring- 

25 biased locking pins) that can become fouled with debris and malfunction. In 
addition, the guide passage within which the magnetic bar 144 is disposed is 
physically isolated from the valve guide inserts. Thus, it is difficult for debris from 
the valve guide inserts to enter the guide passage and interfere with the 
movement or operation of the magnetic bar 144. Moreover, even if debris from 

30 the valve guide inserts was able to enter the guide passage, the debris would 
most likely be ferromagnetic and would not interfere with the conveyance of the 
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magnetic attraction forces. Accordingly, it is difficult for debris to interfere with the 
operation of the valve guide holder of the present invention. 
[0066] While the invention has been shown and described with respect to 
particular embodiments thereof, those embodiments are for the purpose of 

5 illustration rather than limitation, and other variations and modifications of the 
specific embodiments herein described will be apparent to those skilled in the art, 
all within the intended spirit and scope of the invention. Accordingly, the 
invention is not to be limited in scope and effect to the specific embodiments 
herein described, nor in any other way that is inconsistent with the extent to 

10 which the progress in the art has been advanced by the invention. 
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